The classic all-terminal network reliability problem
hard to solve exactly, a great deal of research has been devoted to estimating the failure probability.
In this paper, we give a fully polynomial time approximation scheme that, given any n-vertex graph with specified failures probabilities, computes in time polynomial in n and I/c an estimate for the failure probability that is accurate to within a relative error of 1 + c with high probability.
Some extensions to k-connectivity, strong connectivity y, r-way disconnection, and the Tutte Polynomial are also described.
1 Introduction
The Problem
We consider a classic problem in reliability theory:
given a network on n vertices, each of whose links is assumed to fail (disappear) independently with some probability, determine the probability that the surviving network is disconnected. Permission to copy without fee all or part of this material is granted provided that the copies are not made or distributed for direct commercial advantage, the ACM copyri ht notice and the title of the publication and ds date appear, a finotice is given that copym is by permission of the 
